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TECHNICAL NOTE
Temporary femoral artery bifurcation shunting
following penetrating trauma
Rashad Choudry, MD,a Frank Schmieder, MD,a John Blebea, MD,b and
Amy Goldberg, MD,c Philadelphia, Pa; and Cleveland, Ohio
Penetrating common femoral artery injuries are life-threatening, especially when the femoral bifurcation has been
destroyed. In the presence of other associated injuries which preclude immediate definitive vascular reconstruction,
temporary arterial shunting may be useful. Presently available shunts, however, are tubular and allow for distal perfusion
to only one vessel. We have utilized a modified bifurcated hemodialysis catheter (Mahurkar MAXID; Tyco Healthcare,
Mansfield, Mass) to successfully provide simultaneous perfusion from the proximal common femoral artery to both the
superficial and deep femoral vessels. Such catheters are readily available in most institutions, can be quickly modified, and
are easy use in urgent trauma situations. ( J Vasc Surg 2009;49:779-81.)Penetrating femoral artery injuries are life-threatening.
In situations where the femoral bifurcation is destroyed and
timely vascular repair is not possible, temporary shunting
may be useful. A major limitation to this technique has
been that available tubular shunts allow distal perfusion
to only one vessel. We report successful temporary fem-
oral artery shunting using a bifurcated hemodialysis
catheter.
Technical note. A 30-year-old male suffered multi-
ple gunshot wounds to his left chest and left groin. He
presented to the emergency room with pulsatile bleeding
from his left inguinal region and an enlarging scrotal
hematoma. He was taken urgently to the operating room
and an anterolateral thoracotomy for persistent chest
tube hemorrhage and suture ligation of a pulmonary
artery branch was performed. Concurrently, proximal
control of the external iliac artery was attained through a
midline celiotomy.
A combined common femoral vein and common
femoral artery (CFA) laceration was found in the groin.
The tangential femoral vein injury was less than half the
vessel diameter and was repaired primarily with 6-O
polypropylene sutures. There was a near-complete tran-
section of the CFA at its bifurcation which required
debridement and resection of the distal CFA and proxi-
mal portions of both the superficial (SFA) and profunda
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CFA and adequate back-bleeding from the SFA and
PFA. Ongoing hemodynamic instability requiring mul-
tiple pressor agents, a large amount of intravenous fluids
(24 liters of crystalloid), and a coagulopathy with mas-
sive transfusion requirements (48 units of packed red
blood cells, 2 liters of salvaged blood, 12 units of fresh
frozen plasma, and three 8-pack units of platelets), pre-
cluded definitive vascular reconstruction. The chest and
abdomen were closed with intravenous bag closure.1
Due to the destructive extent of the femoral artery
injury, we elected to place a temporary shunt for continued
distal perfusion. In an effort to preserve flow through both
the superficial femoral and profunda arteries, a customized
shunt was fashioned using a non-tunneled 14.5F dual
lumen hemodialysis catheter (Mahurkar MAXID; Tyco
Healthcare, Mansfield, Mass) (Fig 1). The proximal end
was transected, shortened, and inserted in a retrograde
manner into the CFA (Fig 2). The two distal ends were
similarly transected and shortened to enter the SFA and
PFA without kinking. The shunt was secured in place using
2-O silk ties around the shunt and respective vessels. Pro-
phylactic four-compartment fasciotomies were performed.
Flow through the shunt and in the dorsalis pedis and
posterior tibial arteries was confirmed with a hand-held
continuous wave Doppler scan.
Postoperatively, the patient required aggressive re-
suscitation and ventilator support. A duplex ultrasound
scan examination on the first postoperative day con-
firmed a patent femoral vein and continued flow through
the shunt to both femoral arteries. The arterial wave-
forms demonstrated satisfactory inflow but distally, at
the popliteal and tibial arteries, there was decreased peak
systolic velocities of less than 35 cm/second. He was not
maintained on intravenous heparin anticoagulation im-
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developed edema and bilateral leg swelling from the mas-
sive fluid resuscitation but no leg discoloration and continued
distal Doppler scan pedal signals. Ankle-brachial indices
could not be performed due to the open fasciotomy
wounds. On the second postoperative day, he was suffi-
ciently stable for transport to the operating room for
chest and abdominal closure along with definitive vascu-
lar repair. The shunt was found to be patent by clinical
and Doppler scan examination. Utilizing contralateral
great saphenous vein, a reversed interposition graft was
placed between the common femoral and profunda ar-
teries. An additional short segment of reversed vein was
utilized as a jump graft to the SFA resulting in an
inverted Y graft configuration (Fig 3).
The patient was started on heparin anticoagulation
and arterial bypass graft patency confirmed by duplex
ultrasound scan 3 days following surgery. He continued
to have ongoing severe septic hemodynamic instability
with high cardiac output and required continuing mul-
tiple pressor agents. Acinetobacter was cultured from the
Fig 1. Transected and shortened bifurcated hemodialysis catheter.sputum, chest tube drainage, and blood. On the fourth post-bypass day, he developed heparin-induced thrombocytope-
nia (HIT) and deep venous thrombosis, extending to the
level of the repaired femoral vein. Although the arterial
bypass remained patent, he developed irreversible leg
ischemia felt to be secondary to a combination of low
flow state, continued requirement for pressor agents, and
venous outflow obstruction. An open knee disarticula-
tion was performed on post-bypass day 6 but he suc-
cumbed 8 days later from sepsis and multi-system organ
failure.
DISCUSSION
Penetrating traumatic injuries to the CFA are infre-
quent but are associated with a high risk of complications
and an amputation rate of up to 13%.2 Transection at the
level of the femoral bifurcation requires vascular repair that
insures continued antegrade flow into both the SFA and
PFA if at all feasible. In many cases, however, there are
other associated life-threatening injuries that require imme-
diate intensive care resuscitation and preclude definitive
vascular reconstruction. In such circumstances, repair of
the arterial injury can be deferred and continued lower
extremity perfusion maintained with temporary shunt-
ing.3-5
Vascular shunting has been performed with tubular
Fig 2. Placement of the shunt into the CFA superiorly, SFA
medially and PFA laterally.straight or looped devices commonly used during carotid
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Mansfield, Mass), Javid (Bard, Tempe, Ariz), and Sundt
(Integra, Plainsboro, NJ) shunts.3 In the situation of a CFA
bifurcation injury, however, these shunts cannot provide
flow concurrently to both the SFA and PFA. In addition,
there are no commercially available vascular bifurcated
shunts for multi-lumen applications. Utilizing a commonly
available dual-lumen hemodialysis catheter can successfully
overcome this problem in the acute trauma situation. It can
be easily modified and customized to provide perfusion
from the proximal CFA to both the SFA and PFA, unob-
trusively and without angulation. It is of a size that fits well
within these arteries and has a large lumen specifically
designed for high flow volumes. Even without a heparin
coating, patency was maintained until vascular reconstruc-
tion 2 days later, probably due to the high flows through
the shunt and the associated ongoing coagulopathy that
many patients develop in these clinical circumstances.6,7
Our patient’s clinical course underscores the poor out-
Fig 3. Repaired common femoral vein (open arrow) and reversed
greater saphenous vein graft to the profunda (thick arrow) and
superficial (thin arrow) femoral arteries.come in patients with combined arterial and venous injuryand massive blood loss. The shunt allowed patient stabili-
zation before definitive vascular reconstruction. His pul-
monary sepsis requiring the continued use of multiple
pressor agents, combined with venous outflow obstruction
following development of HIT and deep venous thrombo-
sis (DVT), lead to distal limb ischemia despite a patent
proximal graft. Although blood flow through the shunt is
likely to be less than through normal vessels, it should
provide sufficient perfusion without the need for anticoag-
ulation for the first 24 hours.8
We have found a non-tunneled hemodialysis catheter
easy to use and of great utility in providing two-vessel
perfusion following CFA injury in an unstable multiple-
trauma patient. We recommend it over single-vessel shunt-
ing as a temporizing measure until definitive vascular re-
construction can be performed.
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